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[57] ABSTRACT 

A combined liltograpfak/flexc^grnphic printing process hav- 
ing a plurality of successive printing stations far printing 
color images on a substrate in a coptinnoai in-line process. 
One of the aW k | i w print; a first color image using tits 
flexogrnpfaic process and at least one of the successive 
printing stations prints a second cedar image ova the first 
color image using an offset lithographic process in the 
continuous in-line proc es s.. 
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COMBINED LITHOGRAPHIC/ 
FLEXOGRAPHIC PRINTING APPARATUS 
AND PROCESS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates io general to prinring 
machines and processes and in particular to a combined 
Itoograptic/fiexograpfcic in-line prinring apparatus and pro- 
cess. 

2. Description of Related Art 

As used hereto, the following terms have the m*jming« 
ipdiraiird- 

ANILOX ROLLER 

A steel or ceramic ink metering roller. Its surface is 
engraved with tiny, uniform cells that easy and deposit a 
thi n t ffl ti oQffd Iflyo of ff ik fii^Q or costing material * mt^o die 
plate. In flexo [Qexognphki presswerk, aaQax rollers transfer a controflcd 
ink film from the rubber plate (or rubber-covered roller) to 
the web to print the image. Anilax rollers are also used in 
remoistenable glue units and to create ^cratch-aad-sBixT' 
iwnfuiuc ads. 
ANILOX SYSTEM 

The faMng method commonly employed on flexographic 
press es . An elastomer-covered fountain roller supplies a 
controlled ink film from the pan to the engraved meter- 
ing roHet After ink floods (be metering roller, the fountain 
roller is squeezed or wiped usually whit a doctor blade to 
remove (he exces s ink. Trie fafr tfmt re rnfti on the metering 
roller is then transferred to the rubber printing pine. 
COATER 

A device with span to the n g iw^ r i i 1 ^ a pan 
roller partially immersed in the wwH^ g ny f nifll c"nt*intd io 
the pan, and a coater roller to mrtff off a uniform film of the 
coating nv^^rM and apply it to the printing pint?, 
COATING 

An unbroken, dear film applied to a substrate in layers to 
protect and seal it, or to make it glossy. 
FLEXOCHtAFHIC INK 

A quick-drying, fluid ink th&t is highly volatile or an ink 
that can be water based and nonvolatile. 
FLEXOC3UPHY 

use of flexible, rubber, or plastic plates wim raised image 

areas and fluid, rapid-drying Jnfta. 

HALFTONES 

Dot-pattern images that have the appearance of 
coorinucus-tone images because of the Umiied resolving 
power of the humao eye. This tfmitnrfon accounts for on 
optical ffloaioa; small halftone dots, when viewed at (he 
ncrnvJ reading distance, cannot be resolved as individual 
dots but M^n*^ into a ^^u tin^yyif t^n ft i 
LTTHOQUPHIC PLATES 

A limographic plate is pxecoated with a Ii^- sensitive or 
otherwise imageable coating, and the separation between the 
image and nonimage areas is nuuntaiiied chemically. The 
image areas must be ink r e ce ptive and refuse water acd (he 
oom'mnge areas must be water receptive and refuse ink The 
wider the difference nvrintniitod btfween the ink receptivity 
of the uTgige areas and (he water receptivity of the nonimage 
areas, the better the plate will be, the easier it will run on the 
press, and, consequearly, the better the printing. There are 
several types of lithographic plates. The plate is an image 
r^nivr ih flf is said to be pjflaogrnphfc, or flat and snywrth 
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LTTHOORAPHY 

A printing process in which the image carrier or plate is 
comically mated so that the image areas are receive to 

5 OFFSET PRINTING 

An indirect panting method in which the inked image oa 
a {res plate is first transferred to a rubber blanket, mat in 
turn "offsets" the inked impression to a press sheet In offwt 
lithography, the printing plate has been phccochemicsJW 

10 treated to produce image areas receptive to ink. 
SLURRY 

A water suspension of fibers or the suspension of piftcwu 
and adhesive used to coat papers. It may also include a 
suspended metallic material such as uniform- sized metal 
15 particles or cominif arm-sized particles. 
ULTRAVIOLET INKS 

feinting inks containing an activator that causes the 
polymerization of binders and solvents after exposure to a 
source of ultraviolet radiation, 
» Offset lithography is a process that is well known in me 
art and utilizes me pknographic meu>od This means that a* 
image and nonprinting areas are essentially on the same 
plane of a thin metal plate and me distinction between mem 
is maintained rtumi r ally. There are two basic differences 
25 between offset urography and other processes. First, it » 
based on (he principle that grease and water do cot mi* 
Second, the ink is offset from the first plate to a rusher 
blanket and then from the blanket to a substrate on which 
printing is to occur such as paper. 
30 When me printing plate is made, me printing image Is 
made grease receptive and water repellant and me nonprint- 
ing ureas are made water receptive and ink repellant The 
plate is mounted on the plate cylinder of the press which, as 
it rotates, cama in contact successively with rollers wet by 
35 a water or dampening solution and rollers wet by ink. The 
d ampening solution wets the nonprinting areas of the ph** 
and prevents the ink from wetting these areas. The ink wets 
the image areas which are transferred to the t"t»nwti^ 
blanket cylinder. The inked image is transferred to the 
40 substrate as it passes between the blanket cylinder and me 
impression cylinder. Transferring the image from the plate to 
a rubber blanket before transfer to the substrate is called the 
offset principle. 
One major advantage of me offset principle is that the sod 
45 rubber surface of the blanket creates a clecrer impression oa 
a wide variety of paper surfaces and other substrate mae- 
rials with both rough and smooth textures with o mJmmmp 
of press prcpafldon. 
Offset lithography has equipment far short, medium and 
50 long runs. Both sheetfed and web presses are used. Sieetfed 
tonography is used far tainting advertising bocks, catalogs, 
ffattng cads, posters, labels, packaging, folding boxes, 
rtrmkrrTTvmias, coupons, trading stamps, and art reproduc- 
tions. Many sheetfed presses can perfect (print both sides of 
55 the paper) in one pass through the press. Web offset is need 
for p rint ing business forms, newspapers, preprinted news- 
paper inserts, advertising literature, catalogs, lons-coa 
books, encyclopedias, and magazines, 
la offset lithography, the rubber blanket surface conforms 
60 to irregular printing irrrfmri, resulting in (he need far less 
pressure and preparation. U has improved print quality of 
text and halftones on rough <qrfayl papers, Further, the 
substrate does not contest the printing plate thereby increas- 
ing plate life and reducing abrasive wear Also, the image on 
65 the pkte is right for reading rather than reverse reading. 
Finally, less ink is required for equal coverage, drying is 
speeded, and smudging and setoff ore reduced Setoff is a 
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ccc££ca &a3 results wfcea wet iafe oa the smf ere of &s 
press sfcesa tsaasfes cr sticks to tits bads of cthe^ ihezts in 
flt2 delivery 

Thus, in ssn^cary, ccaveatioaal lithographic offset print- 
ing tp s rii igga or presses comprise ocs or more imqje 
piatic3 static-is e^sSi having a prfeifcig roller cr a p!rie 
cylinder to which is fastened a thin by&cpiulic, olecpfeo&c 
printi£3 plate having image areas which are oleophilic and 
byc^cpitobic and background areas which are clecphohic 
aad hydrcphilic The pkic surface is cocoiiiucusly wetted 
with aa aqueous damping solution which coheres oaly to ths 
bactscrcand areas and inlsed wi£b o!so-resincus infos which 
a£here only to &s uac3e areas of the pk^e as wet iais. Ttz 
ink is aSzsz transferred to the rubber surface of a ccctacttg 
Mate cyEcdsr acd Giea resacsfsied to the receptfve 
stafcee of a copy web err a succession of copy shssrs, scch 
as pap^, wifii £3 iirjnressioD cylinder a^d the iais a*rdris3 by 
ogrf tf^ tfoa cud aaiC3 after passing through a (frying drSoa 

Q is also IsEffwo to provide th£ pricing m~efrir-> vviCj a 
doivn&ream ccating statsaa having o Mnnfoa rolls associ- 
ated with a coating application unit far the qrpUcctLca cf an 
overall prcts^jve cooing over the emire parted area of the 
copy &eets cr web. 

Xt is teowa to apply pastern ccctiEgs of prctcctivQ com- 
poaisioa by means of blanket rolls by cenicg into &e n&bsr 
surface cf fiie bln.nfoa to cede raked cr reiie? sofece aec3 
which geS ^ cttvely receive (he coating compcsitEoa frosi d>3 
epgfa rfl oa roll to resale? to selected areas of the ocpy 
chests b feena of patsem ccaSngs. See U.S. Pa. No. 4,755, 
536. 

&&a&c$&c infes are fccsksed to prist from pJaco- 
gjtjSic sxnfcces which bcq t&3 principle that grease C2d 
wc2cj do cc2 li&o^qiMc intei arc genealSy very 
s&oag ia cciCT vales to compensate for the lesser rmemt 
allied. They are caoag tee strongest of all io£& Tits 
avera^s cacizst of ic£c fccasflared to &e paps ia about fcol? 
tha of le2^ press bscaaae of the douhle spS of tkeinkfllia 
cesweea fits plate cyliadsr ai4 tSis e!aalset cylicds aed ths 
hlasto cyttz&sr aad the sch^ate on the iapieaaca cyliD- 

c3C2£23i3ia5 to prist ccre^i coJcra ccc£i as w£d£o czd 

ccto nhis ^Ql bs ScM a$ csJ CEGcisclly s&oaQ. Iq c^gj 
cocsa, ths sheet or pq^a- or j-^dsats re^a&lDQ fee ^Soblj 
ideally kss to be ro feeca^i fc3 ccm pdcis? £svsrcltfc^3 
befere fes whits bscamx nrT7g?^y CS033. 
PtsSis t cachofiinaaTeE^c^c^3E%5^ 

cabesne enes fcj proved ac4 ©c^aScScd to a csracd Q^s 
of machiEO cdE3 &3 flcsic^^ic pjeccas to a^5y 
r^o^^m of ir5 ia essexsivo p±ic3 niG3 to achisve fez 
<23£?sed pda ^2d£$r. 

A lite rfengtn cccao grA?i^3 cf ctoxy-t^ 

pr^r'i css£i a "csQ^i-c^-CGiS 3 ro-^n^ c^hich is a 
veh£ci2 vri& a ctisy m-tr^rg on eccqxsted 
escscca. Ssich I2^s2d V2h*s£23, bscGuae c5 the caarracf ^3 
ctay, Enjct bs p34a£sd wi& 0 GsiocfcjC^c pjccaso bsci!^ 
fes cc2c3 rote cca cqjjiy gjk^t oc^Oj cf iak ca Cs 

Aoda, whea a E^d a stay tzr> 

p3c^3d orsrial tocia £2^ co e^cI2s p^ds is to to 
priES^d, aa c^cet K&o^i^s prccssa caacsi to txsd 
cn &2 E&siaQ of &2 opscaa £c!s2o3 wiSi msaallic ic!s 
t^E^sa cgbss a dalling of t£s imj^e. Fterifess; fee cbovo- 
E2c&cc3d doable cf fee io& SIes adds to tfes Rifling cf 
feo fei^i^ Itecfcrc, Co cc£ira d^red rcoilSa, tiie psLc^a^ 
cite place wiih 0 fleic^i^ihic frtri&nn machiEa. 
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Thus, liquid opaque coalings or inks such as while colored 
inir , scratch -and-sniff vehicles, and slurries with metal par* 
tides do not achieve desired results when printed in an offset 
lithographic process and must be transferred from the offset 

3 lithographic in- tine machines to a separate nwtrinr far 
printing in a separate run. 

Such requirements not only hinder the speed of the 
p rinting process but also require »H<titmwi time and thus 
increase the cost of the printing. 

10 It would be advantageous to have a continuous in-line 
process in which not only offset lithographic printing could 
take place but in which, in the same in-line process, liquid 
printing vehicles induing opaque coatings, such as white 
inb, and slurries containing encapsulated cssctcct qt metal- 

15 lie partielf? could also be printed and dried act only before 
the printing of the offset lithographic inks but also in which, 
after the liquid opaque comings have been applied, an 
overcoating could be applied to me panted liquid vehicle 
image using the lithographic process in the continuous 

20 in-line process. 

SUMMARY OF THE INVENTION 

The present invention provides for a continuous in-line 
printing process having a plurality of successive printing 

29 stations far printing color images on a substrate. At least ose 
of the stations prints s liquid vehicle image on a snbstrcts 
with on opaque coating using me flexogrsphic process and 
at least one of the successive printing stations printing a 
second color image over the liquid vehicle image oa the 

30 pr fn tr^ substrate using the lithographic process is the con- 
tinuous in-line process. 

In the novel inventive system, a single in-line continuous 
printing process is used. One of (he stations may print a 
fr p jH vehicle image on a substrate that contains a slurry 

35 with an mmpnil^*** f ffft 1 ** therein utilizing the flexo- 
grsphic process, Another one of the stations may apply an 
overcoating over the liquid vehicle image on the printed 
substrate using a lithographic process. Still another of the 
«trdnn« mny print an flqneons-based vehicle image i nrhvHnft 

40 a suspended metailfcinaterinl thereto using tte 

process to form a metallic coating and (btreafter at least ok 
of the successive printing stations prints a color image over 
the cqsecus-bssed vehicle image using the lifltcgrqihk 

^ nfja* process In the continuous ia-line process. 

Whenever ■ fUtloo b used for Oexographlc printing • aexographie 
plate [lmage| b placed oa Ibt blanket cylinder for receiving the liquid 
vehicle and transferring the liquid vehide to the receptive inrf»ce_ofg£ 
mnv w«b or «occ ~i™ «< ™jw «°« bnpmiton cylinder for 

printing. Anilox roller b tuodated with the ftexograpbic pUte for 
(applying the liquid vehide which nay be an aqneotn bared vehide. 

In in such case, a hi$>-velodty ah* dryer is 

ffltftft rfntpd Tvftft ifoe jptfresAon cyttmfer of one or mare of the 
printing tfntfony where (he printing on (he substrate is 

55 occurring to assist in drying the ink or liquid vehicle printed 
on (he substrate while it is as or near the iznjnesrioa 
cylinder, before the substnte arrives at the next successive 
stction far «wMtfl ftltfl i printing, or before printing occurs & 
the i ff " gutiCT SJiNe rtrtfao 

60 Thus, if a liquid vehide such as white ink is tote printed, 
it if panted wim a flexa^aphic procesa which deposits a 
greater " tk 1 ™** °* m (he substrate, (he ink is dried with 
a high-veicriry air dryer wtrik me suhstrde is on ar near the 
unpression cylinder and prior to the substrate being received 

65 by die next successive station. IT desired, ct the next suc- 
cessive station the printing af the white liquid vehicle may 
again take place thus ensuring (he desired intensity of 
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whiteness oo (US substrate. Subsequently, at the next suc- 
ceeding station a printing may take place oo top of the white 
printing and such panting may continue at the remaining 
successive i tttf n n f 

Thus, it is an object of the present invention to provide a 
plurality of successive printing stations for printing color 
images on a substrate in a continuous in-line process and in 
which some of the stations print using the flexographic 
process and other of the stations print utilizing the offset 
lithographic process. 

It is also an object of me present invention to print an 
aqueous-based vehicle image mrfurffwg a suspended metal- 
lic material thw w'n nsjn g the flCXOgTaphic pTOCCSS H QQC 

printing station and at least one successive printing station 
printing a color image over the aqueous-based vehicle image 
using a lithographic process in a continuous in-line process 
or piecing an overcoating over the aqueous-based vehicle 
image using the flexographic process and then printing at 
successive stations using the lithographic process. 

It is yet another object of the present invention to provide 
a continuous in-line printing proc ess in which one of the 
stations prints a liquid vehicle image on the substrate with a 
slurry containing an encapsulated < ** jt *TK T using the flexo- 
grapnic process and at least one of the successive printing 
qarions applies on overcoating over the liquid vehicle image 
on the printed substrate using (he offset lithographic process 
in a continuous in-line process. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other features of the present invention will be 
more fully disclosed when talsen in conjunction with the 
following DETAILED DESCRIPTION OF THE PRESENT 
INYkwi mN in which tflce numerals rgprefgn* Iflce d nm iltl 
and in which: 

FIG. 1 is a schematic view of a prior art offset lithography 
printing station, 

FIG. 2 is a generalized depiction of a printing station met 
may be used either as an offset lithographic station or a 
flexogrcphic printing station and illustrates how the station 
may be converted from an offset Kthogrnphir station to o 
flexognpbic station; and 

FIG. 3 illustrates the continuous in-line process af me 
present invention comprising o plurality of printing stntfons t 
each of which can be converted from oo offset tithograjthic 
printing station to a flexographic printing station as well as 
a final coating ftntfcni 

DETAILED DESCRIPTION OF THE PRESENT 
INVENTION 

FIO. 1 Is a Mftmnrtr wpi y ^ u Mrion of a well-known 
offset lithography printing stntiao 10 having a plate cyhndsr 
12, a bJanhet cylinder 14, and as iinpression cylinder 16. The 
printing rnfrilnrn or substrate, such as paper 20 either in 
sheet form ox web, is fed over the impression cylinder 16 in 
printing contact with the blanks* cylinder 14 to receive (he 
image and men passes over the paper transfer cylinder 18 
with the image printed thereon. An inMng system 26, well 
known in the at, transfers me ink from the ink supply to the 
pkie cylinder 12. This is a typical offset lithography printing 

As disclosed in U.S. PoL No. 4,795,556, offset time- 
graphic printing machines generally have a plurality of 
in-line liquid application stations at least one of which is an 
ink image printing station for printing lithographic ink 
ima^s on to suitable receptive copy sheets. The final 
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downsffcam liquid application station is a coaling applica- 
tion station far printing a protective and/or aesthetic coating 
over selected portions of or over the entire ink-image printed 
surface of the copy sheets and can also be used to print 

5 metallic coatings or slurry. As stated in VS. Pat. No. 
4.796.556, two liquid application stations are shown, the 
Una including a coating apparatus and the first station being 
a conventional offset image printing station. The catting 
application printing station is one that can be modified to 

l0 convert it either permanently or intermittently to a coating 
station from an offset lithographic station. 

Such a station is illustrated in FIG. 2 herein. The station 
30 comprises a housing 32 which tnrtw^ therein a p***» 
cylinder 34 that is fed with an ink system of rollers 36 that 

is take ink from an ink supply 38 and transfer it to the plate * 
cylinder 34. A blanket cylinder 40 is in ink transfer rela- 
tionship with the piste cylinder 34 and the impression 
cylinder 42 where (he image is transferred to a substrate 
passing between blanket cylinder 40 and impression cylia- 

20 der 42 as blanket cylinder 40 rotates in the direction of arrow 
52. This is a conventional offset lithographic printing sta- 
tion. When it is desired to convert that station into a ™**t 
station, (he c^uat nppini ftn 43 has a coata 1 head 44 includ- 
ing a supply of liquid costing and an anil ax roller 46 thai can 

23 be moved such that it can be in contact with the 
blanket cylinder 40 for direct printing or the plate cylinder 
34 far offset printing. In this case, the ink rollers 35 for the 
lithographic system are removed from engagement with the 
plgte cylinder 34 in * wemp?riam manner The COTtcr " n t* ^ 

30 indndes a motor device 42, aa arm 47, asd a psvotel 
connection 43 that connects the coster bead 44 with the 
remainder of the assembly. 

As staled previously, the offset lithographic mrrhinc of 
FIG. 2 is c onverte d as shown therein to a center that is used 

« only in the last stage of as in-line priming process, ft has not 
been able to be used in stages other than the last printing 
station because (he ink (hat is placed on the blanket cylinder 
by means of aa anitax roller is sail wet when it atrives at the 
wrtwrqofitf stations, thus causing smearing of the printed 

40 nvtcrifll and causing a general impossibility of printing 
Aifypf iufonnatioo thereon* FytMMtw^ l applicant hns modified 
the station shown in FIG. 2 by the rrirfifion of a high- velocity 
air dryer 50 that is MsodaiPri with the impression cylinder 
42 directly after the ink is transferred from (he blanket 

45 cylinder to the substrate on the impression cylinder. Thus by 
using flexopaphic inks, or aqueous coatings which are 
naturally quick-drying inks, end the high-velocity air dryer 
50 located at the point where the ink is cppUed to the 
substrate on the smpressioa cylinder, the ink is sufficiently 

50 dried when it passes to the next stction that further printing 
mn t^JpT pi**^* oo printed subsu'Cte. 

Thus, as shown in FBI. 3, a conventional is-Une offset 
l M ro g r nph ic pftrtfag wwhfm» 32 is shown having an appa- 
ratus to feed paper into the said mrrtrinf, icfcu c d to as a 

» feeder 34, printing stations 36, 38, 60, <S2* and 64 and a 
costing station 66. A delivery station & receives the printed 
mcterial ox mhnOMffiii Thus there ere a plumfary of succes* 
sive printing stations 36, 38, 60, 62, and 64 far printing color 
images on tike substrate in a continuous in-line process. Any 

60 one of the printing stations 36-44 can be m^Hf*** 1 as 
generally shown the p?n and as flh»**Tnt ?d in FIG. 2 to print 
a first color image asing the flexogrcphic process. The 
succeeding p**"** 1 ^ ttnring a can then print a second color 
image over the first color image using the lititogrcphic 

65 process in the continuous in-line process. As unistrated in 
FIG. 2, the flexographic process printing station includes the 
hi « fiin* cylinder 40 and the impression cylinder 42. A 
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flexographic pd^te 41 on the blanket cylinder 40 has as 
image thereon for receiving the first color from the &nHox 
roller 46 and transferring (hat first color image to (he 
impression cylinder 43 for printing oq the substrate. The 
high- velocity air dryer 50 thus dries the flexographic ink on 
the substrate and passes (he substrate to the subsequent 
printing station. Thus in FIG. 3, station 56 may be modified 
as generally shown therein and as illustrated in FIG. 2 and 
a flexographic ink can be printed thereon at station 56. dried 
by the high-velocity air dryer 50, and coupled to subsequent 
in-line stations 58-64 for further printing a second or more 
color images over the first color image using the offset 
lithographic process in a continuous in-line process, The 
flexographic printing station shown in FIG. 2 may print a 
liquid vehicle image on the substrate with a slurry contain- 
ing an encapsulated essence. Ai at least one of the successive 
printing stations 58-64 an overcoating may be applied over 
the liquid vehicle image on the printed substrate using (he 
flexographic process in (he continuous in-line process. The 
overcoating may be an aqueous overcoating, or an ultravio- 
let overcoating. In addition, the substrate may be a sheet or 
a web 20 as illustrated in FIG. 1 or it may be single sheet fed 
in (he continuous in-line process from the stack sheets 
shown at 54 in FIG. 3. 

Further, the Tv^ifW flexographic printing station 30 
shown in FID. 2, as stated previously, may be any one of the 
stations 56*64 in FIG. 3, and as illustrated by stations 56 and 
58, and may print an aqueous-based vehicle image indnding 
a roif pn rded metallic rn wr *rt a ^ therein using the flexof^apbic 
process to farm a metallic coating. Again, after it is dried by 
the high-velocity air dryer 50, it may be passed to one of the 
successive printing stations for printing a color image over 
the aqueous-based vebide image using the offset litho- 
graphic process in the contimioas in-line process. The sus- 
pended tmmwfai may inchidr uniform-sized metal particles 
to farm Che m«* cn»**n g or it may inftwtf nonuniform or 
multiple-sized metal particles to form the metallic coating. 

The present invention is especially useful when a liquid 
opaque <w| tf n g most be printed such as a while color ig^ In 
that case, it may be desirable to have both stations 56 and 58 
modified as shown in FIG. 3 and as Oastrnted in detail in 
FIG. X In such case, the n niton roller 46 at each station 
delivers die white ink in the same pattern to the flexo^qrfnc 
plate 41 on the Mfmfcip * cylinder 40 for transfer to (he 
substrate on the impression cylinder 42. As the subdrate 
passes the high-velocity drying station 50, the ink Is dried 
and the second station may again print (he same white 
pattern on the substrate to increase the quality of the white 
ink * pf^^ raneff Jiffai it Is applied to ths subsQ*at&* 

Thus, the station or s tn tf o ns that are converted to flexo- 
graphic printing tfp***^*** may have on ink-providing means 
46 at the printing station for applying a flexographic ink to 
the H*"*** cylinder to form die image. A substrate receives 

the flWtfEgr tiphfc fak fr ^ g * fmntftr fjrm thr Mnnkp* rylhuW 

and at least one subscqoflit printing station in the in-line 
process receives the image-printed substnle and prints an 
arfitiHnmii coated ink image an the substrate on top of the 
flexographic ink image using offset iithogrcphy. The addi- 
tional colored ink images that can be printed on top of the 
flexographic ink images can be conventional lithographic 
inks or waterless inks. 

Farther, (he colored ink images may be printed with 
halftone screening processes. The flexographic ink image 
and (he colored ink images may also be printed in solids 
and/or halftone printing plates in sequence and in registry in 
successive printing stations to produce a rnnlticolored image 
on the substrate. Further, the printing apparatus may include 
a sheetred press or a web press. 
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Id the present invention at least one of (he flexogrspok 
printing stations prints an image with liquid vehicle slimy 
containing an encapsulated essence. Id another « Ti hr *ti m * wy , 
at least one of the printing stations pants an image with a 
3 water-based liquid vehicle suspended particle? 

that are either uniform or ooounifann in size. The suspended 
particles may be metallic parades op to substantially 16 
microns in diameter 

The present invention may also use the mrtallir color 
l0 (Hinting process as disclo s ed in commonly assigned U-S. 
PaL No. 5,370,976 incorporated herein by reference in its 
entirety. 

In one aspect, the novelty of the {resent invention is to 
create a flexograpbic printing station that can be used at one 

l3 of a plurality of printing stations in a continuous in-line 
process and in which, at a subsequent printing station, a 
U th ogru p *"'* p roc es s may be used to print over the liquid 
vehicle printed by the flexograpbic station. 
Thru, there has been ditrimrd an apparatus for a com- 

20 bined limographic/flexographlc printing process thai 
includes a ptnxoHty of successive printing stations far punt* 
ing color images on a substrate in & coafipnnna inline 
process and wherein one of the stations prints a first color 
tmagw qnng the flexogrophic p roc es s and at least one of the 

23 successive printing stctions prints a s econ d color image over 
the first color image using the litho^cphk process in tfet 
continuous in-line pr o c e s s. 

While the invention has been described in connection 
with n pief c u e d it is not intended to limit Gee 

30 scope of the invention to (he parricsilw form set farm, bat 
on the contrary, it is iif*"^ to cover such alternatives, 
modifications, and equivalents as may be in dodrri within 
the spirit and scope of the invention as by the 

flppc n tf &4 cIaidu* 

33 We daim: 

1. Apparatus for a combined Utbogrmphlc/Qexographic printing 
proceis comprising: 

i substrate; 

a plurality of successive printing stations for printing color images 
oo the substrate la a continuous In-line process; 

one of said stations comprising a Qeiograpbic printing station for 
printing a liquid vehicle Image oo said substrate with a slurry containing 
as encapsulated essence using the Qeiograpbic process; 

at least one of said successive printing stations being a lithographic 
printing station; and 

an overcoating applied over the liquid vehicle Image on the printed 
tabs trite at at least one of said successive lithographic printing stations 
nsing the lithographic process In said continuous in-line process. 

2. Apparatus as In claim I wherein said overcoating Is an 
aqueous overcoating. 

3. Apparatus as in claim 1 wherein said overcoating Is an 
ultraviolet ink overcoating. 

4. Apparatus as in claim 1 wherein: 
said substrate is a paper sheet; and 
said apparatus Includes a sheet feeder. 

5. Apparatus as In claim 1 wherein: 
said substrate Is a web; and 

said apparatus includes a web feeder. 

6. Apparatus for a combined Utbographic/flexographk printing 
process comprising: 

a plurality of successive printing stations for printing color Images 
oo a substrate In a continuous In-line process; 



ccs cf laid itodoca comprising o Chjtcgrcjtiit printing stctioa 
printing aa cqcso=>bcscd vetitte knage cslng Ccic^rnp^c pretesa to 
fcra n t=etc21r cccHrrr, 

a stspended cnetc^t cccrld being bdricd ta said t^r^cotc^d 
vctitle Lavage; and 



at least one of tts snrcessive printing Italians ccr^rtiz^ ca cfBwit 
iaix^rc?tit printing stctJaa printing a cc!cr fcnnge cv?r t£e CQ==>fe=22d 
venitle tnege C3i=3 the cfiset Iltfcsgrcpnir prctca la acid ecntinnccs la- 
tins presses. 

7. Apparatus as In cl cirri 6 wbercin acid ncspenied ractericl 
Icdcdeo cnlfortD-slzed tceta! particles to form said ntetci^E coating. 

0- Apparotos as fa claim 6 wherein sold i expended caetericl 
laclcdes connniforoclzed ccetal particles to (bra said nxtzVlt coating. 

9. Appaxctcs ca la claim 6 fcrteer Including: said CexogrcpMc 
printing stctica Inxtndlng a plate cylinder having a Ceicgrapiit plate 
tfcercca, o blanket cylinder, ncd ca iinjirccsioD cylinder, 

a Cgtcgraptit picte toage tracsfarrcd frta said plate cylinder to 
said Mrr*"* cylinder, said tineas being fenced of said rrate^ coating, 
said blanket cy^cd^r transferrin said ntetcHit cccting to said inrpresstoa 
cylinder for printing said Ceicgrcphit plats (1=252 oa said sciatrcte; and 

aa aciloi rciler associated with said Gcxcgrcpnic plate for supplying 
said cqneocs-bused vehicle containing said oapscdsd nistcffic material to 
said Gexcgrupalc plate. 

10. Apparatus for creating a combined Uthograpaic/fleiogrcpaic 
printing prccecs cciuprbf ng: 

a plurality of successive printing stations for printing color images 
oa a scbstrcte la a ccnticeocs la-tlce p recces; 

one cf said stations comprising 0 Oeiogrcptiic printing itctioa for 
printing 0 Ornt color linage eiing the Geiegrcphic p ret eta; and 

ct tecst 0=2 of tee successive printing stations comprising cld offset 
Uthogrcpuit printing stctioa for printing 0 cccoad color Imcge over the 
first color tningc csing the effect Utfcc^rnphic process la said coatincoas In- 
line process. 

1 1 . Apparatus £3 la cldn 10 further Including: 

scid Gexogrcphic printing station including 0 plate cylinder, 0 
Mr.nhet cylinder, and ca impressica cylinder-, 
0 Oaicgrcphlr plate ca said plate cylinder, 

ca r-f-ia rcCer associated with said Cbscgmpnit plate for supplying 
a Grot color to said Geiegrcphic plate to fora sea Drat color 10232; and 

said blcaitet cyllzdar rcccMas oaid Crci ccior loccp frc=) sail plate 
cytlrdcr cad trcn3fcrria3 said first color Iet^c to saM lizprecsioa cytiader 
for prtctlno ca said cclBtrate. 

12. (Acnsaded) Apparatus for crcctiog o combined 
tltbotnrjifcic/CeJicsrapaic prlntlEtj protccs ccizprbi-^: 

0 oebctrcte; 

a picrality of sccccaaivc prlntlncj otcfloaa for prlztf=3 color Izm^en 
oa tfce onbatrcte la 0 coallncoaa la-line p recces; 

at least two cere ess J ve oses of said prindag stctfoas bcicg 
Ga2C3rc?!iy station azd cccTjjrbiay 

( 1 ) 0 ocpply of liquid coating; 

(Z) 0 plate cylizdor associated with a blncitet cytlcder, said plate 
cylinder caving a Gexcrjrcpnic plate ttsrcoa; 
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(3) in Kniloi roller associated with said liquid supply coating and 
nid pUte cylinder Car delivering said liquid coating to takl flexographk 
plate to form to Image for transfer to said blanket cylinder; 

(4) as Impression cylinder holding said lobstrate for receiving said 
liquid coating Image transferred from said blanket cylinder and printing 
said Image on laid ntbstrate(,ti 

said at least two Qexograpby stations printing the same liquid coaling 
image in sequence and in superimposed relationship; and 

at least one offset lithographic printing station |for| receiving said 
substrate and printing over said liquid coating Image. 

13. Apparatus as In claim 12 wherein said liquid coating image 
printed on laid substrate Is a white color ink. 

14. Apparatus as in claim 12 further including an air dryer 
associated with each of taid Impression cylinders on said flexograpby 
stations, said air dryer having sufficient air velocity for drying said liquid 
coating before the substrate b transferred to the successive printing station 
in said continuous in-line process. 

15. Apparatus for a combined Utbographic/Qexographk printing 
process comprising: 

a plurality of successive printing stations for printing color Images 
oo a substrate in a continuous In-line process, said printing stations 
Including both lithographic and flezographic printing stations; 

a blanket cylinder at at least a first one of said Oexographic printing 
stations; 

flezographic ink-providing means at said at least Grit one of said 
Oexographic printing i tattoos for applying a flexographic Ink to said 
blanket cylinder to form an image; 

a substrate for receiving said Oexographic ink image transferred 
from said blanket cylinder; and 

at least one subsequent lithographic printing station In said in-line 
process for receiving said image printed substrate and printing an 
additional colored Ink Image on said lubstrate on top of said flexographic 
Ink Image using offset lithography. 

16. Apparatus as in claim IS further comprising: 

a plate cylinder at said at least first one of said flexographic stations; 

a flexographic plate on said plate cylinder for receiving and 
transferring said flexographic ink to said blanket cylinder; and 

said flexographic ink-providing means including a Oexographic Ink 
supply and an anilox roller associated with said flexographic ink supply for 
transferring said flexographic ink to said flexograpbk plate. 

17. Apparatus for a combined lithographic/ Oexographic printing 
process for printing a multicolored image comprising: 

a plurality of successive printing itadoos for printing color oo a 
substrate In a continuous in-line process, said printing stations including 
both lithographic and flexographic printing stations; 

at least one of said flexographic printing stations having: 

(1) a plate cylinder and a blanket cylinder, said plate cylinder 
Including a flexographic plate having an (mage thereon for transferring a 
Oexographic color ink image to said blanket cylinder, 

(2) an etched anilox roller for applying a flexographic color Ink to 
said flexographic plate oo said plate cylinder; 
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(3) to Impression cylinder In ink-transfer relationship with said 
blanket cylinder for transferring said Oexographic color Ink image from 
said blanket cylinder to said substrate; and 

at least one of said succeeding printing stations being a lithographic 
printing station osing oftset lithography for printing additional colored ink 
images on top of imid Oexographic ink image. 

18. Apparatus as in daim 17 wherein said additional colored. Ink 
images are formed with lithographic inks. 

19. {Amended) Apparatus as In daim 17 wherein at least one of 
the said colored ink Images (are) is formed wtth a waterless (inks) ink. 

20. (Amended) Apparatus as to daim 17 farther Including an air 
dryer adjacent to said Impressloa cylinder for drying the colored 
Oexographic Ink image transferred to said snbstrate before said addidooal 
colored ink Images are printed thereon. 

21. Apparatus as In daim 17 farther indoding halftone printing 
plates for printing said colored Ink images. 

22. (Amended) Apparatus as In daim 17 wherein said colored 
Oexographic ink image sod said lithographic colored ink images are 
printed as solid colors and/or with halftone printing plates in sequence and 
In registry in said successive printing stations to prod nee said multicolored 
Image on said substrate. 

23. Apparatus as In daim 17 wherein said printing apparatus 
indedes a sheet-fed press. 

24. Apparatus as in claim 17 wherein at least one of said 
Dexogrsphk printing stations prints said Qexograpbic ink Image with 
liquid vehicle slurry containing an encapsulated essence . 

25. Apparatus as fa daim 17 wherein at least one of said printing 
stations prints said flexographk ink image with a water-based liquid 
vehide containing impended particles. 

26. Apparatus as io daim 25 wherein said suspended particles are 
uniform in size. 

27. Apparatus as Id daim 25 wherein said suspended particles are 
nonuniform in size. 

28. Apparatus as Id daim 25 wherein said suspended particles are 
metallic particles. 

29. A method of combining lithography and flexographk printing 
in a continuous In-line process comprising the steps of: 

providing ■ plurality of successive UthograpfaJc/flexographk printing 
stations for printing colored Ink images on a substrate; 

printing a Oexographic ink image on said substrate at at least one of 
said Oexographic stations; 

transferring said printed substrate to at least one subsequent 
printing station to said continuous In-line 
process; and 

printing colored Ink images |oo top of) over said Oexographic ink 
image at at least one of said lubseqoeot lithographic printing stations with 
an of&et lithographic process. 

30. A method as in daim 29 further comprising the step of drying 
said flexogrsphlc ink image on said snbstrate with an air dryer prior to 
printing said colored ink images thereon. 

31 . A method as In daim 29 further indoding the step of printing 
a coating on top of said colored iok images at one of said plurality of 
subsequent printing stations. 

32. A method as in daim 29 wherein said colored inks forming 
said colored ink Images are waterless. 

33. A method as in daim 29 wherein said colored inks forming 
said colored ink images are In a solvent-based liquid vehide. 
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34. (Amended) A method ts in daim 29 further Led tiding the steps 
of: printing i starry on said substrate at any of said printing stations In 
said continuous in-line process; 

using an encapsulated essence in said slurry; and 
printing an overcoating |overJ on top of said slurry at a subsequent 
printing station to said In-Une process to protect said essence 

35. A method as in daim 34 farther tndndlog the step of printing 
an aqueous-based ™»ri"g over said slorry. 

36. A method ts in daim 34 further including the step of printing 
an ultraviolet coating over said slurry. 

37. A method of combining offset lithography and flexographk 
printing in a continuous in-line process comprising the steps of: 

providing a substrate; 

applying a flexographk Ink to a blanket cylinder In a pattern with a 
coating bead at a first flexographk printing station; 

transferring said pattern of flexographk ink from said blanket 
cylinder to the substrate; and 

printing a waterless ink pattern over said flexographk Ink pattern 
on said substrate at at least one subsequent offset lithographic printing 
station in said continuous in-line process. 

38. A method of combining lithography and flexographk printing 
In a continuous in-line process comprising the steps of: 

printing an aqoeo as-based vehicle image having suspended particles 
therein on a substrate at a first flexographk printing station; 

transferring said image printed substrate to at least one additional 
printing station In said continuous in-line process; and 

printing additional colored ink Images on said printed substrate over 
said aqueous-based vehicle Image In an offset lithographic process at said 
at least one additional printing station in said in-line process. 

39. A method of combining lithography and flexographk printing 
In a continuous In-line process comprising the steps of: 

(1) providing a plurality of successive printing stations for 
printing liquid vehicle Images oo a substrate In said in-line continuous 
process; 

(2) utilizing an anflox roller to transfer a liquid Ink as said liquid 
vehicle to a flexographic plate image at at least one of said printing 
stations; 

(3) printing said liquid ink from said flexographic plate Image to 
a substrate; 

(4) transferring said printed substrate with said liquid ink image 
to a subsequent printing station in said In-line printing process; 

(5) repeating steps (2H4) al subsequent printing stations In said 
In-Une process to achieve a desired opacity ink Image oo said substrate; 
and 

(6) printing an ink pattern over said flexographic Ink Image using 
an offset Uthographk process. 

40. A method as lo claim 39 further Including the step of 
additionally printing colored (ok Images over said liquid Ink image oo said 
substrate at subsequent ones of said printing stations In said In-line 
process, 

41. A method as In daim 40 wherein said liquid Ink is an opaque 
white color. 
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42. The apparatus of any of daims 1,6, 10, 12, IS and 17. wherein 
the substrate b printed oo both tides In one pmi during the continuous la- 
lint process. 

43. The method of any of daims 29. 37. 38 or 39 whereto the 
substrate fa printed oo both sides In ooe pass daring the continuous lo-Une 
process. 

44. Apparatus for a combined Utbograpbic/fleiographic printing 
pr o cess eoMifUbing: 

a substrate; 

a plurality of successive printing stations for deposit! og a series of 
images on one side of a sobstrate In a continuous In-line process; 

one of said statioos comprising a fleiographk printing station for 
printing a liquid vehicle image on said sobstrate osing a fleiographk 
process; and 

at least one of said successive printing stations being a lithographic 
printing station; 

whereby said sobstrate b printed on top of or on the opposite side of that 
previooslY printed at at least one of said successive lithographic printing 
stations nsing the lithographic process In said continnons in-Hne process. 

45. Apparatus as In claim 44 wherein at least ooe of said images 
at the fleiographk station b a coating material. 

46. Apparatus as hi daim 44 wherein at least one of said Images 
at one of the lithographic stations b an Ink. 

47. Apparatus as in daim 44 wherein: 
said inbstrate b a paper sheet; and 
said apparatus Indodes a sheet feeder, 

48. Apparatus as in daim 44 wherein: 
said substrate b a web; and 

said apparatus Indodes a web feeder. 

49. An apparatus for a combined HthographkYfieiographk 
printing process comprising: 

a plurality of successive printing statioos for depositing a series of 
images on a sobstrate In a continuous In-Hne process; 

one of said stations comprising ■ fleiographk printing station 
printing an aqoeoos-baied vehicle- oo ooe side of the sobstrate pslns; the 
fleiographk process to form a metallic coating Image; 

a suspended metallic material bring Indoded in said aqueous-based 
vehtde; and 

at least one of the successive printing stations comprising an offset 
lithographic printing station printing a color Image on top of the aqoeons- 
based vehtde or oo the opposite tide to that previously printed using the 
offset lithographic process In said continuous In-line pr o cess. 

50. Apparatus for creating a combined Uthographk/fleiograpbic 
printing process comprising: 

a plurality of successive printing stations for deposltiog a series of 
Images on a substrate In a condnnous in-line process; 

one of said stations comprising a fleiographic printing station for 
printing a first color Image osing the fleiographk process; and 

at least one of the other successive printing stations comprising an 
offset lithographic printing station for printing a second color Image oo the 
reverse side of the sobstrate of the first color Image using the offset 
lithogr a phic process In said continuous In-line process. 

51. Apparatus as In daim 49 wherein said suspended material 
Indndes nononlforro-sfaed metal partides to form said metallic coating. 

52. Apparatus as m daim 49 farther including: said fleiographic 
printing station Indndlng a plate cylinder having a fleiographk plate 
thereon, a blanket cylinder, and an Impresslon . c yiJnd er; 

a flexographlc plate image transferred from said plate cylinder to 
said blanket cylinder, said Image being formed of said metallic coating, 
said blanket cylinder transferring said metallic coating to said Impression 
cylinder for printing said fleiographk plate Image on said substrate; and 

an anfloi roller associated with said fleiographk plate for supplying 
said aqueous-based vehicle containing satd impended metallic material to 
said fleiographk plate. 

53. Apparatus for creating a combined Utbograpbic/fJeiographk 
printing process comprising: 

a plurality of successive printing stations for deposltiog a series of 
Images on a substrate In a continuous In-Hne process; 

one of said stations comprising a fleiographk printing station for 
printing a first color Image using the fleiographic process; aod 

at least one of the other successive printing stations comprising an 
offset llthographk printing station for printing a second color Image on the 
reverse side of the substrate of the first color Image using the offset 
titbographk process In said continuous In-line process. 
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34. Apparatus as to dittn S3 farther laded tng: 
uM flexographlc prig ring station lododlng a plate cylinder, a 
blanket cylinder, and an Impression cylinder; 
a flexographlc plate on ittd plate cylinder, 

an anOoi roller assodatcd with said flexographlc plate for sapprylng 
a firtt color to said flexographic plate to form nid first color Image; and 

laid blanket cylinder receiving said grit color Image from laid plate 
cylinder and transferring said flnt color Image to said Impression cylinder 
for printing on said sobstrate. 

55. Apparatus for creating a combined litbographic/fleiographic 
printing process comprising: 

a substrate; 

a plurality of loccetstve printing stations for depositing a series of 
Images on a sobstrate ta a continuous in-Bne process; 

srtl east one of saW printing stations bring flexographic statiom and 
cwmiiblflg. 

ii) a supply of Uqtrid coating^ 

(!) a plate cyBnder associated with a blanket cylinder, said plate 
cylinder having a OexograpMc plate thereon; 

(3) an anfloijrpflcr_ai_sodated with said Hqoid snppty coating and 
said plate cylinder for delivering said liquid coating to said flexographlc 
plate to form an Image for transfer to said blanket cylinder; 

(4) an Impression cylinder for receiving saM liquid coating Image 
transferred from said blanket cylinder and printing said Image on one side 
of said inbstrate; and 

at least one offset lithographic printing station for receiving said 
sobs t rate and printing on top of or on the opposite side to that previously 
printed. 

56. Apparatus , as In claim 55 wherein said Hqoid coating Image 
printed on said inbstrate is a white color Ink. 

57. Apparatus as In dalm 56 farther Inclndlng an air dryer 
assodated with each Impression cylinder on each Olographic station, said 
air dryer having sufficient air vdodty for drying said Hqoid coating before 
the sobstrate Is transferred to the soccesstve printing station In said 
continpons In-line process. 

58. Apparatus for a combined lithographic/ flexograpbic printing 
process comprising? 

a plurality of successive printing stations for depositing a series of 
Images on a sobstrate Id a con tin noes fa-tine process, said printing stations 
Indndlng both lithographic and at least two flexograpbic printing stations; 

a blanket cylinder at at least a first one of said flexographlc printing 
stations; 

flexograpbic Ink-providing means at the other of said flexographlc 
printing stations for applying a flexographlc Ink to said blanket cylinder 
tofonn an Image on one side of a snbstratr, 

a substrate for receiving said flexographic Ink Image transferred 
from saM blanket cylinder; and 

at least one lobsequent lithographic printing station In said In-line 
process for receiving said Image printed sobstrate and printing an 
additional colored Ink Image on said sobstrate on top of said flexograpbic 
Ink Image or the opposite side to that prevtoosly printed using offset 
lithography. 

59. Apparatus as In dalm 58 farther comprising: 

a plate cylinder at said at least first one of said ficsograpble stations; 

a flexographlc plate on said plate cylinder for receiving and 
transferring said flexographlc Ink to said blanket cylinder, and 

said flexogrtphte Ink-providing means Indndlng ■ flexographlc Ink 
sopply and an anflox roTler associated with said flexographic Ink soppiv for 
transferring said flexographie Ink to said flexographic plate. 

60. Apparatus for a combined lithographic/ flexographic printing 
process for printing a mnlticolored Image , comprising: 

a pioraliry of successive printing stations for depositing a series of 
Images on a sobstrate In a continuous In-fine process, said printing stations 
Indndlng both lithographic and flexographlc printing stations; 

at least one of said flexographlc printing stations having: 

(1) a plate cylinder and a blanket cylinder, said plate cylinder 
Indndlng a flexographic plate baying an Image thereon for transferring a 
flexographic color Ink Image to said blanket cylinder; 

(21 an etched anflox roller for applying a flexographic color Ink to 
said flexographic plate on said plate cylinder; 

13) an Impression cylinder In Ink-transfer relationship with said 
blanket cylinder for transferring said flexographic color Ink Image from 
said blanket cylinder to one side of said substrate; tod 
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at least oat of said succeeding printing itarfoos being i lithographic 
print! og station using offset lithography for printing additional colored Ink 
images on too of laid fleiographlc Ink Image or on the opposite side to that 
that previ ou sly printed. 

61. Appantm as to dalm 60 wherein taid additional colored Ink 
Image* are formed with lithographic inks. 

62. Apparatus as In dalm 60 wherein ai least one of said colored 
Ink Images Is formed with a waterless Ink. 

63. Apparatus as In dalm 60 farther Indndlng an air dryer 
adjacent to taid Impression cylinder for drying the colored fleiogriphk 
ink Image transferred to said substrate before said additional colored Ink 
images are printed thereon. 

64. Apparatus as m dairo 60 farther Indndlng halftone printing 
plates for printing said colored Ink Images. 

65. Apparatus as In daim 60 whereto taid colored flexographk Ink 
Image and said lithographic colored Ink Images are print ed as solid colors 
and/or with halftone printing plates In seooence and In registry In said 
successive printing stations to prod nee said mnttfcolored Image on said 
substrate. 

66. Apparatus as in dalm 60 wherein said printing apparatus 
Indndes a sheet-fed press. 

67. Apparatns as In claim 60 wherein at least one of said 
flcxographlc printing stations prints said fteiograpblc Ink I mage with 
lip nid vehide ilnrrv containing an encaosnlated essence. 

68. Apparatus as in dalm 60 wherdn at least one of said printing 
stations prints taid fleiographlc Ink Image with a water-based liquid 
vehide containing suspended partides, 

69. Apparatus as In dalm 68 wherdn said impended particles are 
uniform In size, 

70. Apparatus as Id dalm 68 wherdn said impended partldes are 
nonuniform In ttre. 

71. Apparatus as In dalm 68 wherein said snspended partldes are 
metallic partldes. 

71. A method of combining lithography and fleiographlc printing 
In a contlnooos In-line process c om pr is ing the steps of: 

providing a plurality of successive lithographic/ fleiographk printing 
stations for depositing a series of Images on a sobstrate; 

printing an Image as one of said thin controlled layers on one side of 
said snbstrate at at least one of said flejographk stations; 

transferring said printed sobstrate to at least one subsequent 
printing station In said contlnnous In-line 
process; and 

printing an Image on the reverse side of said substrate having said 
fleiographlc Ink Image, at at least one of said other subsequent 
lithographic printing stations with an oftset lithographic process In the 
contlnnocs In-line process. 

73. A method as In dalm 71 farther comprising the step of drying 
said fleaogntpblc Ink Image on said inbstrate with an air dryer prior to 
printing said colored Ink images thereon. 

74. A method as In dalm 71 farther Indndlng the step of printing 
a coating on top of said colored Ink Images at one of said plurality of 
subsequent printing stations. 

75. A method as In claim 71 wherein laid colored Inks forming 
said colored Ink Images are waterless. 

76. A method as In dalm 71 wherdn istd colored Inks forming 
satd colored Ink Images are In a solvent-based liquid vehide. 

77. A method as In dalm 71 farther Indndlng the steps of: 
printing ■ slorry on one side of taid snbstrate at any of said printing 

stations In said continuous In-line process; 

oslpg an tneapsntated essence In said slorry; and 

printing an Ink on the reverse side of satd sobstrate at a sobseqoent 

printing station In said in-line process. 

78. A method as in dalm 77 farther Indndlng the step of printing 
an aqocops-based coating over said slurry. 

79. A method as In daim 77 farther Indndlng the step of printing 
an Dltravtoiet coating over said slorry. 

80. A method of combining offtel lithography and flexographlc 
printing In a contlnooos In-line process comprising the steps of; 

providing a substrate; 

applying an Ink or coating to a blanket cylinder In a pattern with a 
coating bead at a flexographlc printing station; 

transferring said pattern of ink or coating from said blanket cylinder 
to one side of the substrate; and 



o 



16 

printing ■ waterless Ink pattern on the reverie itde of saM scbstratt 
il at least one inbscqnent offset lithographic printing station In taM 
condnoom in-line process. 

81 . A method of combining lithography tad fleiographlc printing 
Id a contlnoocs fa-Une process comprising the steps of: 

printing an aqneons-cased vehicle having tnspcnded particles therein 
oo one tide of ■ tnbstrate at a Qeiographk printing station to form in 



transferring taM Image printed tnbstrate to at least one additional 
printing t tattoo fa saM condnoom In-Une process; and 

printing additional Images oo the reverse tide of said printed 
snhstrate m an offset Htbographk process at taM at least one additional 
printing station In said In-line process. 

81. A method of combining lithography and fleiographk printing 
In a cootinnons In-line process comprising the steps of: 

il) providing a ploralltv of successive printing stations for 
depositing a series of linages on a tnbstrate In said In-line eoottnnoot 
Process; 

(1) ntfltdog an aniloi roller to transfer a liquid Ink as one of said 
U thin controlled layers to a flciogranhk plate Image at at least one of laid 

J3 printing stations; 

~ : Ql printing saM llqntd Ink from said fleiographk plate Image to 

y± one tide of a snhstrate; 

p. |4) transferring said printed tnbstrate with said lipoid Ink Image 

! _ to a inbseqocnt printing station In saM In-Une printing process; 

U i fS) repeating steps ttH4) at subsequent printing stations In said 

W in-line process to achieve a desired opacity Ink Image on the one side of 

= said tnbstrate; and 

y=! 16") printing an Ink pattern on the reverse side of said snhstrate 

ff\ tiling an offset lithographic process. 

83. A method as In claim 82 farther Incloding the itep of 
= additionally printing Ink Images over said lipoid Ink Image on said 

f=* snhstrate at sobseqocnt ones of said printing nations In said in-line 

TZ process. 

U ! 84. A method as In claim 83 wherein said liquid Ink Is an opaqne 

n = white color. 

l JZ 85. A method of combining of&et lithography and fleiography 

Q oslng a plurality of successive printing stations In a continnoos In-Une 

,r\ process, at least one of said stations comprising a fleiographlc printing 

~Z station for printing an Image on said labstrate osing a fleiographk 

\U process: 

(1) printing an Image at one or more of said printing stations on 

a snhstrate osing an offset lithographic process; 

(I) transferring said image printed snhstrate to an additional and 

fleiographlc printing station and printing at said fleiographk and 

additional printing station a coating on all or part of said Image on said 

tnbstrate; 

(3) transferring said snhstrate to one or more additional prindng 
stations for printing the reverse side of the saM snhstrate; and 

(4) printing an Image on said reverse side of said snhstrate at one 
of inch one or more printing stations osing an offset lithographic process 
In the continnoos ln-lio< process. 

86. Apparattts for a combined offset lithographic and fleiographk 
printing process , comprising: 
i\) a snhstrate; 

fl) a plurality of successive printing stations for depositing a series 
of Images selected from a groan consisting oflltbographlc and fleiographlc 
Inks, coatings and slnrries on one or both tides of a tnbstrate In a 
continnoos lo-tine ui i>cess; 

ffl at least one of saM stations comprising a fleiographk printing 
ttation for printing an Image on said snhstrate osing a fleiographk 



141 at least one of said successive printing stations being an offset 
lithographic printing station whereby saM offset lithographic printing 
station Is csed to deposit one of saM lithographic materials on either tide 
of the said snhstrate In the continnoos In-line process; 

87. Apparatus for a combined of&et Uthographk/fkiographk 
printing process comprising: 

a plurality of snccesslve printing stations for printing Images on a 
tnbstrate In a contfnoocs In-Une process. saM printing stations Indodlng 
both offset Hthograpbte and ftexographk printing stations for depositing 
lithographic Inks, and one or more fleiographk Inks, coatings and slnrries 
on saM snhstrate. whereby said lithographic Inks, and one or more 
Iteiogranhk Inks, coadngs ana tiomei «»■■? we printed saccesslvcly on one 
or both tides of saM snhstrate in the continnoos In-line process. 
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